Using firm level data from five countries -Brazil, Ecuador, South Africa, Tanzania and Bangladesh -this paper examines the knowledge-based determinants of productivity of firms active in food processing, textiles, and garments and leather products. In particular, it seeks to investigate the importance of various sources of knowledge in explaining productivity in the different industries. The knowledge sources driving productivity performance are very different across sectors. In food processing, firm productivity is most strongly affected by quality of management and foreign ownership linkages. In textiles, firms raise productivity levels by importing new machinery and through research and development. In garments and leather products, R&D and design activities, high quality management and licensing technology from foreign firms are significant productivity determinants. Firms' productivity levels are further depressed by regulatory and financial constraints.
Introduction
Ensuring sustained economic growth and creating productive capacities to reduce poverty and foster employment is still the major concern in development economics and development policy. As a majority of developing countries open up their economies, manufacturing firms in these countries are facing the fierce competitive conditions that today govern the global economy. The process of globalization heavily criticized in the industrialized world is seen as both a challenge and an opportunity in the developing economies. Depending on their competitiveness they may catch-up faster or fall behind even further.
Global competitiveness increasingly depends on the ability to assimilate, master and improve technologies in order to produce high-quality products for international markets. While the importance of knowledge is generally recognised for high-or medium-tech industries, it has long been neglected for low-tech industries (von Tunzelmann and Acha, 2005 ). Yet, for more traditional manufacturing sectors such as food processing, textiles and garments, and even primary production -industries in which developing countries typically have a revealed comparative advantage -using up-to-date technology in production and distribution is crucial as well. Firms have to build and increase managerial and technological capabilities, i.e. to develop competences to increase productivity and profitability and to adjust to market conditions (UNCTAD, 2007) .
Firms engage in a variety of activities to reduce costs, improve output quality and develop new products and markets. From the perspective of the firm these activities are innovative activities since they incorporate a strong component of technological learning and may result in products and production processes that are new to the firm. Investment in, and mastery of, new machinery and equipment is still the most important way for technological learning in developing countries (Knell, 2006) leading to the improvement of production processes.
Purchasing licenses of production and distribution rights is a way to get access to new technologies incorporating R&D from developed countries. Using new technologies requires skills. Improving human capital by formal education and continuous R&D activities increases firms' absorptive capacity, thereby facilitating technology adoption and mastery. It offers possibilities to generate improvements and follow-up innovations.
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Empirically, it remains an open question how important different sources of knowledge acquisition are for firm performance and what explains the heterogeneity of productivity of firms in developing countries. Clearly, the conditions for technological learning may differ across countries, industries and firms. Countrywise, firms are part of a system in which institutions and other organizations play a major role in the process of learning and competence building. As such, the level of development of financial markets, supportive innovation policies, regulatory and administrative burdens but also more subtile habits and practices and trust among local business community may affect the learning process (Mytelka, 2000) . Competences are also very much industry-specific (Fai and Tunzelmann, 2000) and the drivers of innovation and technological change are equally so (Pavitt, 1984 , Malerba, 2004 . Malerba (2006) refers to sectoral systems of innovation to indicate the differences across sectors in the organisation of innovative activities, actors and characteristics involved. It is our purpose to present new evidence using firm level data from different countries to shed light on how important different sources of knowledge acquisition are for the performance of firms in different industries.
We focus our analysis on the three low-tech-sectors that are of major imporance to developing countries in terms of value added or exports: agro-processing (especially food and beverages), textiles as well as garments and leather products. By focussing on these sectors and analysing them separately, we take into account that innovation and learning are industry specific. This allows us to gain insights into the sector specific characteristics and driving forces of productivity.
New firm-level data sets have recently been made available that allow a quantitative analysis of the impact of different technological activities on firm performance. Several developing countries have conducted large-scale surveys at the firm or plant level providing insights into firm behaviour and performance given the conditions they are operating in. We use the Investment Climate Surveys (ICS) of the World Bank which use a relatively harmonised core questionnaire. The surveys contain a wide range of information on sampled individual establishments: inputs, outputs, ownership structure, industry structure, financial conditions, and questions regarding R&D efforts, training, and innovation. We use the ICS data from five different countries to study a set of sources of technological capability and their impact on productivity.
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In a related study on Tanzania (Goedhuys et al., 2006) , we found that the typical technology variables, R&D and product or process innovation, did not explain any significant variation in productivity between firms, while institutional aspects of the business environment did have an impact on firm performance. Building further on these findings, we are interested in investigating whether it requires a certain level of economic and institutional development in support of competence building, for certain technological and learning efforts to start paying off in terms of productivity. Therefore, in choosing the countries, we decided to include both least developed countries (LDCs) according to the classification of the United Nations 1 as well as countries that are well embarked on a process of catching up. Least developed countries face more severe problems to be integrated in the world value chain. The share of all LDCs in world exports is still marginal and stagnating in most industries (UNCTAD, 2007) Apart from the varying level of economic development, several additional criteria were taken into account to select the countries for the analysis, such as the importance of at least one of the sectors for the country's export structure or manufacturing employment, a geographical spread over different continents, and last but not least, the availability of a relatively harmonised core data set covering the period 2000-2002. This resulted in the selection of two Latin American countries, Brazil and Ecuador, two African countries, South Africa and Tanzania, and one Asian country, Bangladesh. Table 1 presents the importance of the selected industries in these five countries, in terms of value added and employment. It underscores the importance of the food processing industry in all countries, but especially in Ecuador and Tanzania. In addition, it highlights the specialisation of Bangladesh in the production of textiles and labour intensive garments.
Among the five countries Brazil has a comparative advantage in the production of leather products and South Africa in other products than the four studied in this paper.
INSERT TABLE 1 1 By the year 2007, the United Nations classified 50 countries as LDCs based on criteria regarding gross national income (GNI) per capita as well as what they call "human assets" (health, schooling, literacy) and "economic vulnerability" (stability of production and exports, size of population and others). Most of these countries are located in Sub-Saharan Africa, quite a few in Asia (see UNCTAD 2007).
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The structure of the paper is as follows. Section two highlights some of the characteristics of technology and technological change in the industries under study. Section three presents the empirical model. In section four, data sources and the selection and definition of variables are discussed. The results of the analysis are presented in section five. Section six concludes.
Characteristics of innovation and technological change in food, textiles, garments and leather products
Although an extensive literature review is beyond the scope of this paper, some important characteristics and driving forces of innovation and technological change in the three industries examined in this paper are worth highlighting.
The agro-processing industry covers a wide variety of activities, of which food processing is the most important one. In recent years, the complexity in the production and distribution of agro-processed products has considerably increased. This is mainly caused by rising standards governing international trade in food products. These standards include food safety requirements -as expressed in sanitary and phytosanitary (SPS) measures implemented by the World Trade Organization (WTO) -but also a variety of standards regarding environmental and social aspects. Traditionally food safety regulations have been seen as non-tariff trade barriers impeding international trade (Henson et al., 2000) . But for developing countries where production for food exports is quite often separated from production for local consumption, these quality standards can help to position firms in global high-value food markets (Henson and Jaffee, 2006) . The role of the wider institutional context to increase innovation and management capacity becomes increasingly important (Hall, 2005) . Individual firms need supporting infrastructure for product testing and certification. They require the support of business associations that develop standards in strategic sectors and spread knowledge and information on for instance packaging and transportation. Large firms develop backward linkages to control primary production and quality of inputs.
The importance of interaction between firms supported by institutions and organizations for the creation and transmission of knowledge is stressed in the innovation systems approach 9 (Freeman, 1987, and Lundval, 1992) . Extended to peculiarities of developing countries (Mytelka, 2000) , the role played and the limited success experienced by traditional agricultural research institutes is put into perspective (Hall et al., 2006) . In general, public agricultural R&D expenditure is decreasing in many developing countries. Private R&D, which is still at a comparatively low level, has to fil the gap. But, appropriation of gains from R&D is difficult because enforcement of intellectual property rights (IPR) is still a challenge for most developing countries (Pray and Umali-Deininger, 1998 ) and firms are not sufficiently specialized to protect their innovations using IPR (Gehl Sampath, 2007) .
For the individual agro-processing firm, the quality of the management is the key factor to source and assimilate information on market requirements and to manage relationships and linkages (Henson and Jaffee, 2006) . Gehl Sampath (2007) illustrates these issues for the agroprocessing industry in Bangladesh. Large firms secure the supply of agricultural inputs through contractual arrangements with growers. Small firms are not involved in production and suffer from unreliable supply due to a lack of efficient channels of collaboration between farmers and agro-processors. In addition, their major concern is to ensure food quality. They call for an expanded mandate of their Bangladesh Agro-processors Association, in order to have better provision of testing, grading and packaging services, improved access to information on international markets and improved technologies. Their exports are constrained by SPS measures, as they cannot control the amount of fertilizers and other farmlevel inputs that need to be declared in certification procedures.
The textile industry is often studied together with the garment industry. These industries are vertically related since the textiles industry provides the major material input to garments production. But, they cover firms with differing production technologies and activities that face particular challenges. Audet (2004 and (Gruber, 1998 , Barba Navaretti et al., 2004 , Gehl Sampath, 2007 . In
Asian LDCs this imported machinery is often relocated after use in other Asian countries (Rasiah, 2007) . Innovation in the chemical industry is equally important for the development of new textiles in non-natural fibre and for the improvement of its quality. The ability of firms to adopt these new products and processes is crucial for their productivity. R&D is regarded to play a minor role with the exception of industrial textiles where material technology is a crucial factor (Nordas, 2004) .
On the contrary, the garments industry (sometimes referred to as clothing or apparel industry)
is low-skilled labour intensive, especially in the garments assembly stage. This involves delicate handling and sewing of garment components. Here, the basic production technology has not changed much in the recent past (Nordas, 2004) . The pre-assembly stage, however, involves design and marking of patterns as well as cutting of textile components requiring advanced design skills and the ability to use CAD/CAM methods (Audet, 2004) .
International specialisation and division of labour in the MFA and ATC periods resulted in low wage countries such as Bangladesh or Kenya 3 being involved in the assembly stage, with pre-assembly stages and retailing activities located in developed countries (McCormick, 2001 ). Large retailers and brand marketers from developed countries got actively involved in garments manufacturing by sourcing from several low wage countries through licensing arrangements and subcontracting. In doing so, they exerted substantial influence on the technical skills of local garment producers, by imposing quality standards and working conditions (Gehl Sampath, 2007) and instructing them on fashion-related preferences and
Trade (GATT) and the World Trade Organization (WTO), respectively. In fact, some of the most restrictive quotas were just removed by end of the year 2005 (Nordas 2004, Yang and Mlachila, 2007) .
market trends. The acquisition of design skills and market-related knowledge and the ability to establish forward linkages into distribution channels have become even more important in the post ATC period, in which China emerged as an increasingly fierce competitor (Rasiah, 2007) . In Bangladesh, firms continue to lack design capabilities and buy designs from Indian designers or follow buyer specifications (Gehl Sampath, 2007) .
Many studies focus on industrial districts and local clusters in garments illustrating success and failure of cluster firms to develop these design and marketing capacities (e.g. : Visser, 1999; for Brazil: Schmitz, 1999) . In general, the impact of the clusters on firms innovative capacity seems to be limited.
Several authors stress other non-price and institutional factors such as the time factor (Tewari, 2006) . Turnaround times in fashion sensitive consumer markets are very short and the ability to deliver a variety of goods in time is equally crucial. This, however, does not depend only on the individual firm, but especially on transit time for shipments, the efficiency of port infrastructure and customs services (Audet, 2004 , Gehl Sampath, 2007 , Rasiah, 2007 .
Countries with quality textile producers able to supply domestic garments producers -more integrated suppliers such as China -are therefore likely to have a time advantage over countries that have to source textiles from abroad.
Leather products is an interesting industry for many developing countries that are endowed with abundant livestock and the share of developing countries in leather products production and trade has increased, at the expense of the activities in developed economies (Muchie, 2000) . Technological requirements facing the leather industry in developing countries are very similar to those in the garments industry, given that they produce goods for an equally fashion-oriented end consumer market. Sourcing companies and agents similarly exert strong influence in the entire supply chain, including design, product specificiations, the production process and the implementation of quality systems (UNIDO, 2004) . In addition, apart from the product specifications and sensitivity to brand names, consumers raise their concerns regarding environmental and social aspects of the production process, especially in tannery.
Tannery businesses, to qualify for ISO 14000 certification, need to take into consideration a wide perspective of environmental issues. Establishing linkages, forming market alliances, developing design skills and marketing (branding) capacities are mechanisms businesses use to upgrade themselves in the value chain.
It is against this competitive setting and institutional background that individual firms take decisions regarding design, skills development, technology licensing, establishment of linkages etc, in order to improve their competitive position. In what follows, we will investigate the effect and relative importance of these activities on productivity.
Empirical model
To analyze the effects of the various technological activities on firm level productivity we estimate a production function in which firms' value added i Y is a function of the traditional factors of production, physical capital i K and labour i L , and of total factor productivity A(·), that is itself determined by a set of variables Z i , capturing capability building activities, and a set of variables I i , representing the influence of institutional variables. We assume a nonconstant returns to scale Cobb-Douglas functional form as a first-order approximation to a general production function:
Elasticities of output with respect to physical capital and labour are denoted as α and β , respectively. Constant returns to scale occur if 1 α + β = , which will be tested empirically. The stochastic term i ε summarizes unobserved factors affecting firms' output.
Rewriting this equation in terms of labour productivity and taking the logarithmic form, equation (1) becomes:
where the coefficient of ln L i measures the deviation from constant returns to scale.
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We further control for differences in capacity utilization between firms. Indeed, when firms operate at higher capacity, they are able to produce more with the same amount of inputs. Part of total factor productivity (TFP) can therefore be ascribed to capacity utilization. We therefore introduce a variable i u measuring capacity utilization, the coefficient of which γ is expected to be positive.
This estimation is done on a pooled data set including firms from the five countries. However, since the drivers of technological change appear industry-specific, as described in the previous section, the augmented production function is estimated separately for the different industries.
We thus estimate one equation for food processing firms, one equation for textile firms and a third equation for garments and leather products taken together. Both garments and leather products serve equally fashion-sensitive markets with labour intensive production processes, hence the sources of productivity are assumed to bear strong similarities.
As a consequence of this approach, country dummy variables D ij are introduced to pick up the country-specific effects related to government policies and unobserved institutional factors.
The estimating equation therefore becomes
where D ij are country dummy variables and I is a vector of institutional control variables.
We also want to test whether the technology variables have the same impact at different levels of development. We therefore interact the technological variables with a binary variable for firms active in LDC countries (in this case Bangladesh and Tanzania) in the following way:
Several remarks need to be made to interpret the coefficients. To the extent that technological variables are correlated with productivity, a simultaneity bias may exist in the estimated coefficients. Ideally the use of panel data would help avoiding this problem of simultaneity bias. The data available are cross-section data (see next section), hence we have no straightforward solutions to this problem. Multicollinearity problems may arise as more technology variables are added to the equation. It is likely for instance that firms that invest in imported machinery engage systematically in the training of workers to use these new machines. A selection of variables is therefore needed, which is discussed below in section 4.2.
4.
Data sources and definition of variables
Data
The data used in the analysis are retrieved from the World Bank Investment Climate Surveys For the analysis we used the individual country ICS data sets for Brazil, Ecuador, South Africa, Tanzania and Bangladesh. In these countries, firms were selected on the basis of a stratified random sample. The strata were defined by industry classification, size classes and regional location. Due to the different levels of economic development and size of the economies, the number of firms in the samples varies considerably across countries. Table 2 gives an overview of the number of firms in the sample used for our empirical analysis 4 , by country and industry, and includes the number of exporting and foreign owned firms. The largest number of firms is found in the Brazilian sample, the smallest number in the Firms conduct R&D for two reasons: as an alternative to imported technology and as a way to build up absorptive capacity to benefit from outside R&D (Cohen and Levinthal, 1989) . RD is a binary variable indicating a firm that was engaged in in-house R&D or design activities. were insignificant in various experiments and were therefore dropped from our specification.
Interestingly, there is also information on innovation output, which could provide an alternative approach to measuring the impact of innovation on performance. One question relates to product innovation and asks if the firm has introduced a new product over the last three year period. Another question asks if the firm has introduced new technology that substantially changed the way the main product is produced. The questions are uniform for all countries except Bangladesh, where product innovation refers to a two or five year period depending on the industry, and the question on process innovation is not asked. Both variables reveal relatively high mean values, with the proportion of product innovators reaching 62% in Brazil, 76% in South Africa, 50% in Ecuador, 26% in Tanzania and 52% in Bangladesh. The proportion of process innovators is 68% in Brazil, 67% in South Africa, 37% in Ecuador and 32% in Tanzania.
We did several estimations including the innovation output variables as explanatory variables in the regression, either alone or in combination with the innovation input variables, and with the smaller sample excluding Bangladesh for process innovation. In none of the estimations the results revealed that product or process innovation in previous years could explain higher levels of productivity in 2002. This finding is remarkable, yet not surprising. The impact of innovations should also be related to the initial productivity position of the firms or to individual effects. For instance, process innovation even had a negative and significant coefficient, and this may indicate that less productive firms have been under severe pressure to streamline the production to remain in business. In our cross-section results explaining the level of productivity in 2002, the positive effect may not show up. We therefore chose to focus more on those technological variables that serve as inputs to the innovation process and are more strongly related to productivity levels than to productivity growth.
Finally, two variables were introduced to control for the institutional environment firms are operating in. In many least developed countries, financial markets are characterized by important failures to obtain credit to finance business operations. The dummy variable CREDIT captures the benefit of having an overdraft facility with a bank or financial institution that allows flexible access to short-term credit. Firms were also asked to indicate the proportion of senior management's time that is spent in dealing with requirements imposed by government regulations such as completing forms, dealing with officials etc. REGULTIME thus takes a value between zero and one.
6 Table 3 Being member of a business association, which we found to be important for Tanzanian firms in Goedhuys et al. (2006) was insignificant when added to the explanatory variables and therefore not included in the crosscountry industry specific regressions. Perceptions regarding the institutional environment are also heterogeneous across countries.
As expected, financial markets are less developed in the least developed countries, especially in Tanzania, where the majority of firms do not have access to flexible forms of short term credit. 9 Time spent in dealing with regulatory and administrative requirements is highest in Tanzania and lowest in Bangladesh and South Africa. For imported machinery, the values for Ecuador are not directly comparable to those of other countries due to differences in measurement. The differences are accounted for in the estimation procedure.
9
The relatively low share of firms having access to credit in the South African textile industry should be taken carefully considering the small number firms in this strata. The same holds for the regulation aspect in the Tanzanian garments and leather industry.
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Differences in knowledge-based total factor productivities across sectors
Because of apparent heterogeneity across industries, we estimate the Cobb-Douglas specification separately for each industry, but pool the data for the five countries. Table 4 presents the results obtained with specification (3), where differences in total factor productivity (TFP) are explained by various sources of technological knowledge, controlling for access to credit and for regulatory burden. In the second column for each country we also allow some of these effects to be different for the two LDC countries as explained in specification (4). The reference group is formed by Brazilian firms.
We find elasticities of output with respect to capital stock of roughly 29 percent in food processing and the production of garments and leather. It the textiles industry it is slightly lower, around 24 percent. The results do not differ considerably between the two specifications. The hypothesis of constant returns to scale cannot be rejected for all three sectors in both specifications. Productivity increases with capacity utilization, but a statistically significant effect is obtained only for food processing and garments and leather production.
The country dummies indicate significant country differences of TFP in all three sectors. The LDC countries Tanzania and Bangladesh have the lowest level of country-specific TFP effects in all three industries. South Africa scores best in food processing. It remains an open question whether these country specificities are due to differing levels of technological activity, or to other country-specific influences that we cannot observe directly from the data.
Especially country specific measurement errors in some variables, like differences in the evaluation of the capital stock or imperfect exchange rates, could show up in the country dummies.
Conducting in-house R&D activities appears to be important for TFP in the textile and garment industries. In textiles, the coefficient is highest and statistically significant at the 1% level, indicating that R&D performing firms have, all other things equal, a 0.4 percent higher TFP level. In garments and leather products the R&D variable most probably reflects design 21 activities, and doing so raises is associated with a 0.12 percent higher level of TFP. In food production, even though a sizeable proportion of firms declare to conduct R&D, doing so is not related to any statistically significant difference in productivity. Although these findings seem counter-intuitive, given that the knowledge intensity is as high in food production as in textiles and garments, it is supported by the literature. Private R&D in the food industry has long played a minor role in developing countries where R&D was mostly located in public research institutions. The overall level of private R&D expenditure is still relatively low and appropriation of R&D returns is difficult to enforce (see Pray und Umali-Deiniger, 1998).
Thus, the effect on productivity is low.
The ability to interact with other agents and support institutions is of greater importance in food and related industries (Hall, 2005 and . This ability is approximated by the quality of management measured by the level of formal education. In the food processing industry, it is indeed significant at the 1% level and associated with a 50 percent higher level of TFP. In garments and leather products it is related to a 25 percent higher level of TFP. The importance of managerial quality thus seems especially high in industries in which firms need to establish solid forward linkages and capture a variety of market signals with increasing competitive pressures on their product market.
Licensing arrangements with foreign firms is only important for garments and leather product producers. Licensing arrangements allow licensee firms to acquire fashion-oriented product designs externally and facilitated market access when licensors source their products directly from them. For textiles and food processing, licensing arrangements do not produce any significant effect on productivity.
In textiles, it is the import of new machinery and equipment that shows up as a major productivity determinant. This observation is fully in line with other studies mentioning that productivity gains in textiles have resulted from process innovations that improve the speed of operations in textile firms through the introduction of superior spinning and weaving machinery (see Audet, 2004, and Barba Navaretti et al., 2004) . Unfortunately, for the Ecuadorian firms, this identical information is missing. The proxy variable total investment does not show up significantly in Ecuador.
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Foreign owned firms appear to have significantly higher levels of TFP only in food processing. Foreign controlled firms have on average 62 percent higher TFP levels. No difference due to foreign ownership shows up in the other industries.
The institutional aspect of regulatory burden has the expected statistically significant impact in textiles and garments: the more senior management's time is wasted on regulatory matters the more depressed is TFP. The coefficients indicate that a one percentage point increase in the proportion of time spent dealing with regulatory requirements depresses productivity by 1 percent. This means that the 10 percent difference between South Africa and Bangladesh, where the average time spent on regulatory matters is 14 and 4 percent respectively, depresses TFP by 10 percent, an effect that is comparable with that of doing or not doing R&D and design activities in that particular industry. Access to flexible forms of credit also allows firms to be more productive. The effect is high and statistically significant in food processing and garments and leather products, raising TFP by 23 and 20 percent respectively.
In addition, we investigated whether there are differences between LDCs and the more advanced developing countries. This was done interacting the explanatory variables with a dummy variable. For some technology variables, no differential impact on productivity was A few checks were conducted to test the robustness of the empirical results. We investigated whether our results were affected by unequal sample sizes. The number of firms from Bangladesh and Brazil for instance were much larger than those from South Africa and Tanzania. We therefore applied a weighted least squares regression, in which firms from every country were given equal weights, i.e. firms from countries with many observations were down-weighted while firms from countries with small samples were given higher 23 weight. This estimation did produce only slightly different results from OLS (see table A1 in the appendix). A small effect of R&D on productivity can be testified even for the food industry, but only at 1% level of significance, whereas the impact of regulatory burden is no longer significant.
To check for the effect of heterogeneity and especially of potential outliers we estimated the median impact using the Least Absolute Deviation (LAD) estimator. LAD estimators give results for the median in contrast to the mean firm. Once again, the estimation results were very much in line with the OLS results (see table A2 in the appendix). Due to higher standard errors produced by the estimation procedure some results are less pronounced and some coefficients become insignificant. But, overall the previous results are unaffected.
Conclusion
This paper has used firm data from the Investment Climate Surveys of the World Bank to assess the importance for TFP of various sources technological knowledge in three low-tech industries (food and beverages, textiles, and garments and leather products) and five countries (Brazil, Ecuador, South Africa, Tanzania and Bangladesh). The findings indicate that the the sources of knowledge that raise productivity are highly industry-specific. In the food processing industry firms with higher educated management and foreign ownership are more productive. In the more capital intensive textiles industry, firms raise productivity by conducting their own R&D and importing new machinery and equipment. In the manufacture of garments and leather products it is the higher education of managers, own R&D and licensing from abroad that predominates. Institutional variables can also affect productivity. In the leather and garments industry, easy access to bank credit boosts productivity whereas time spent on meeting regulatory matters retards TFP. When comparing the effects of technology sources on LDC and developing countries, we find a significant difference only in leather and garments, where R&D and design display practically no rate of return in the LDC countries compared to a solid 12 % in developing countries. The results obtained are robust to alternative estimation methods.
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A word of caution is in order, which at the same time points to an interesting direction for future research. The evidence presented in this paper is based on cross-sectional data. It is of course difficult to establish links of causality from cross-sectional data, especially if some of the explanatory variables such as R&D, licensing and importing equipment are under the firm's control. They could increase TFP but equally well be driven by higher TFP. To disentangle these two effects, panel data would be needed. We hope to be able to access such data for firms in developing countries in the near future. Note: columns 6 to 9 present proportions of firms for which the variable takes the value one; column 2 to 5 and 11 present mean values with standard deviations in parentheses. See section 4 for more details on the variables. Standard errors in parentheses ; * significant at 10%; ** significant at 5%; *** significant at 1%
